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Inthispaper，firstthecharacteristicfeaturesｏｆｔｈｅＥＳＰ（EnglishforSpecific
Purposes)approachtosecondlanguageteachingarereviewed,andaformaldefinition
oftheapproachpresentedThen,usingthisdefinition,theauthordescribesapractical
exampleofhowtheapproachcanbeappliedintheclassroom,intheformofadetailed
descriptioｎｏｆａｎＥＳPreadingcourseaimedatundergraduatestudentsofchemistry・
Particularattentionispaidtothedevelopmentofspecificlinguistic,formaLand
contentschematacrucialforthesuccessfulreadingofchemistrytexts，andactually
usedclassroommaterialsandactivitiesareglventoillustratetheseideas
Introduction
ＥＳＰ(EnglishforSpecificPurposes)hasbeenoneofthemostimportantinfluences
onEFLteachingsincethefirstarticlesondisciplinespecificlanguagefeatureswere
publisheｄｉｎｔｈｅｌ９６０ｓ・Manyuniversitiesaroundtheworldnowoffercoursesonor
relatingtoＥＳＰ,ａｎｄｔｈｅｒｅａｒｅａｇｒｏｗingnumberofconferences,e-maildiscussionlists
andweb-sitesonthesubject・Ofcourse,theliteratureonESPhasalsoexpanded
dramatically(Swales,1988),ａｓｈａｓｔｈｅｎｕｍｂｅｒｏｆＥＳＰｒｅｌａｔｅｄｃｌａｓsroommaterials
SuchhasbeenthefoｒｃｅｏｆＥＳＰｔｈａｔｓｏｍｅｈａｖｅａｒｇｕｅｄｔｈａｔtheprinciplesbehindESP
teachingshouldbethebasisofcz〃EFLteaching(Hutchinsoneta1.,1987)．
DespitetherelativelylongperiodｏｆｔｉｍｅｔｈａｔＥＳＰｈａｓｈａｄｔｏｍａｔｕｒｅ,surprisingly
thereisstillagreatdealofconfusionaboutwhatESPactuallymeansForexample，
thereappearstobeconfusionastowhｅｔｈｅｒｏｒｎｏｔＥＡＰ（EnglishforAcademic
Purposes)shouldbeconsideredpartofESPingeneral,asdemonstratedinarecent
discussionontheTESP-Le-maildiscussionｌｉｓｔ（Anthony，1988)，andthetextbook
categoriesusedinpublishers，catalogsMoreimportantly,thereisconfusionabouthow
ESPcanorshouldbeappliedintheclassroomForexample,intermsofapplyingESP
tosayreadingorwriting,thereseemstobeacommonmisconceptionthatifthesubject
matterofacoursefocusesonaspecificdisciplinesuchascomputingormedicine,ｔｈｅｎ
itisnecessarilyESPorientated(andbythesameargument,acoursewhichfocuseson
moregeneralsubjectmatterisnot）
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ＰｅｒｈａｐｓｏｎｅｏｆｔｈｅｐｒｏｂｌｅｍｓｉｓｔｈａｔＥSPhasdevelopedatdifferentspeedsin
differentcountries(Hutchinson,1988).Ｆｏｒexample,inJapanESPisstillonlydiscus‐
ｓｅｄａｍｏｎｇａｖｅｒｙｓｍａｌｌｎｕｍｂｅｒｏｆｔｈｅＥFLcommunity，ａｎｄitspresenceatEFL
conferencesinthecountryinminimaLAnotherproblemrelatestoESPteachersor
practitionersingeneralAsDudley-Evans(1998:5)notes,“[they]aresoconcernedwith
keepingupwiththeworkandwithdiscussingrecentdevelopmentsthattheydonot
makｅｔｉｍｅｔｏｄｅｆｉｎｅｉｎａｎｙｋｉｎｄｏｆｄｅｔａｉｌexactlywhattheyaredoing.，，
ＴｈｉｓｐａｐｅｒｉｓａｉｍｅｄａｔｎｅｗｃｏｍｅｒｓｔｏＥSPwhowouldliketoknowwhatESPis,and
howitcanbeappliedintheclassroom､Thefirstofthesequestionswillbeanswered
intheｆｏｒｍofareviewofthevariousdescriptionsofESPofferedintheliterature，
whichwillleadtoaformaldefinitiｏｎｏｆＥＳＰ,asproposedbyoneoftheleadingexperts
inthefieldThen,usingthisdefinition,ＩｗｉｌｌｅｎｄｅａｖｏｒｔｏｓｈｏｗｈｏｗＥＳＰｃａｎｂｅused
asaguidingprincipleinthedevelopmentofareadingcourseforundergraduate
studentsofChemistry､Toillustratetheideasinthepaper,classroommaterialsand
teachingmethodswillbegiven,andtheirproblemsdiscussed
ＥＳＰ：Anapproachtolanguageteaching
Asmentionedabove,thehistoryofESPbeganintheearly1960s,however,sincethis
timeitsmeaninghaschangedsomewhatEarlyliteraturereferredtoESPasEnglish
forSiDec〃Purposes,withthefocusbeingontheteachingofspecial,orrestricted，
languagesAlthoughtheteachingofspecializedlanguageisstillconsideredapartoｆ
ＥＳＰ，ｉｔｉｓｎｏｗｗｉｄｅｌｙａｃｃｅｐｔｅｄｔｈａｔＥＳＰｄｏesnotnecessitatetheteachingofa
restrictedlanguage,Theconversecanalsobesaid，ｉｅ.，theteachingofaspecialized
languagesuchaschemistryEnglishormedicalEnglishisalsonotnecessarilyESP
(Dudley-Evans,1998)．
AsHutchinsonetaL(1987)describe,ESPinnotcharacterizedbyspecialcontentbut
ratherbythespecificpurposeorneedsofthelearner､Thus,ＥＳＰｉｓｎｏｗｔｈｅｔｅｒｍｕｓｅｄ
ｔｏｄｅｓｃｒｉｂｅＥnglishforSiDec〃Purposes・Hutchinsonetal.(1987:１９)ｇｏｏｎｔｏｄｅｆｉｎｅ
ＥＳＰａｓ“anapproachtolanguageteachinginｗｈｉｃｈａlldecisionsastocontentand
methodsarebasedonthelearner'sreasonsforlearning，，､Ｔｈｉｓｉｓａｓｉｍｉｌａｒｖｉｅｗｔｏｔｈａｔ
ｏｆｂｏｔｈＭａｃｋａｙｅｔａｌ.（1978)andmostrecentlyDudley-Evans(1997),ｗｈｏｄｅｓｃｒｉｂｅｓ
ＥＳＰａｓａｎ“attitudeofmind，'・
Onthesurface,theremaynotbeanyapparentdifferencebetweenESPandmodern
approachestoEFLteachinglndeed，mostEFLcoursesdevelopednoware‘learner
centered，andperhapsthisdemonstratestheinfluencethatESPhashadonEFL
teachingingeneralLookingbelowthesurface,however,ｗｅｆｉｎｄａｎｕｍｂｅｒｏｆｃｈａｒａｃ‐
teristicsthatdistinguishtheESPapproachfromthatofGeneralEnglishFirst，ａｓ
Ｊｏｈｎｓｅｔａｌ(1991)stronglyargue,thecontextinwhichESPcoursesareundertaken
oftendictatesaspecializedoruniquemethodology・Ｆｏｒexample，ｉｎＥＡＰｃｏｕｒｓｅｓｉｔ
ｍａｙｂｅｎｅｃｅｓｓａｒｙｆｏｒｔｈｅｌａnguageteachertoworkcollaborativelywithaspecialist
subjectteacher・Dudley-Evans(1998)alsoarguesthatESPcoursesaremosteffective
whentheyadopttheunderlyingmethodologyofthedisciplineorprofessionofthe
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learner，
ＴｈｅｏｔｈｅｒａｒｅａｉｎｗｈｉｃｈｔｈｅＥＳＰａｐｐｒｏachdiffersfromthatofGeneralEnglishis
inthecoverageofthelanguageESPcourseswillonlycoverthosebasicskills(listen‐
ing,speaking,reading,writing)thatarerequiredbythelearner，spurposelnaddition，
theywillfocusonlyonthethemeｓａｎｄtopics，grammarpatterns，lexis，registers，
discourses,genresandcommunicativeneedsthatarenecessaryforsuccessfulrealiza‐
tionofthatpurposelnotherwords,theESPapproachinvolvesmorelimitationsor
restrictions(Robinson,1980)．
Finally,thereareanumberofotherfeatureswhichcharacterizemanyESPcourses，
althoughexceptionsdoexist・Strevens(1988)describestheseasthe`variablecharacter‐
istics，ｏｆＥＳＲＦｏｒｅｘａｍｐｌｅ，ESPcoursestendtofocusonaspecificdisciplineor
profession,aregenerallyaimedatadultlearners,ａｎｄareoftendesignedforintermedi‐
ateoradvancedlearnerswhohavealreadytakenamoregeneralEnglishcourseAs
Robinson(1980)describes,ｔｈｅｙａｌｓｏｔｅｎｄｔｏｂｅｏｆａｌｉｍｉｔｅｄｄｕｒａtion
TheabovepointsareneatlysummarizedinthedefinitionofESPofferedby
Dudley-Evans(1998),whichalthoughbeingbasedonStrevens，(1988)offersanumber
ofmajorimprovements（seeＦｉｇ．１)．Inparticular，hehasremovedtheabsolute
characteristicthatESPis“incontrastwith`GeneralEnglish,'，(JohnsetaL,1991:298）
andhasrevisedandincreasedthenumberofvariablecharacteristics､Theonlyother
additionnecessaryperhaps,istheinclusionofthelimiteddurationvariablecharacter‐
isticmentionedaboveNevertheless,Dudley-Evans'definitionisanexcellentworking
definitionofESPthatwillbeusedherewhenconsideringthedesignofanESPcourse
forstudentsofChernistry．
AbSoIuteCharacteriStiCS
LESPisdcfincdtomeetspccificnccdsofthcIcamcrs
2・ESPmakcsuseofundcrIyingmcthodoIogyandactMticsofthedisciplincitscrvcs
3,ESPiscenteredonthelanguagcappropriatctotheseactivitiesintennsofgrammaLlcxis,registenstudy
skiI1s,discourseandgenrc．
VariabIeCharacteristics
1．ESPmaybeldatedtoordesignedfbrspccificdisciplines
2・ＥＳＰｍａｙｕｓｅ,inspecificteachingsimations,adifTbrentmethodologyfiPomthatofGencralEnglish
3・ESPislikeIytobcdesigncdfbradultIcamcrs,cithcratatcrtiaryleveIinstitutionorinapMbssional
worksituation・ItcouId,howcveLbefbrIeamcrsatsecondaryschooIIcvel
4・ESPisgencraIlydesignedfbrintcrmediatcoradvancedstudents
5・MostESPcourscsassumesomcbasicknowIedgcofthelanguagcsystems
FiglDefinitionofESP(Dudley-Evans,1998）
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Fig.２Aninteractivemodelofthereadingprocess(adaptedfromGrabe,1998:５９）
Readingasaninteractiveprocess
BeforediscussingthedevelopmentoｆａｒｅａｄｉｎｇｃｏｕｒｓｅｂａｓｅｄｏｎｔｈｅＥＳＰａｐproach
describedabove,itisfirstnecessarytodefine`reading'asitisusedhereInthispaper，
readingwillrefertotheprocessofconstructingmeaningfromatext,throughconnect‐
inginformationfromthetextwithpreviousknowledgeOrasWallace（1992：３９）
describes,“meaningiscreatedinthecourseofreadingasthereaderdrawsonexisting
linguisticandschematicknowledgeandtheinputprovidedbytheprintedorwritten
text，'、Thisdefinitionofreadingisfundamentallydifferentfrommoretraditional
viewsofreadingasa`linearprocess，,inwhichalltheinformationiscontainedinthe
text，ａｎｄｔｈｅｒｅａｄｅｒｓｉｍｐｌｙｇｏｅｓｆｒｏｍｔｈｅｓｙｍｂｏｌｔｏｓｏｕｎｄｔｏｍｅａｎｉｎｇｉｎａｌｉｎｅａｒ
fashionHere,ｒｅａｄｉｎｇｉｓｖｉｅｗｅｄａｓａｎ`interactiveprocess，wheretheconstructionof
meaningfromtextinvolvesbothlowerlevel(bottom-up)processingstrategies,suchas
rapidwordrecognition，knowledgeofvocabulary，andsyntacticpatternrecognition，
andhigherlevel(top-down)processingstrategies,suchasinferencing,andknowledge
ofdiscoursepatternsandtexttopics,workinginteractively(seeFig.２）
Ofcourse,thedifferentstrategiesusedduringreadingwilldependonanumberof
factors,ｉｎparticular,thereaderpurpose,thetexttype,andthecontextinwhichthe
readingistotakeplace(Wallace,1992).Ｆｏｒexample,ifthetexttypeisanewspaper
articleandthereaderonlyintendstosurmisethemainpointsofthestory,theyare
morelikelytoemployhigheｒ(top-down)strategiesusingknowledgeofparagraphand
discoursestructure,andworldknowledgetoskimreadthetexLAgoodplacetostart
indevelopingareadingcourse,therefore，istospecifythepurposes,texttypes，and
contextinwhichthelearnerswillengageinreadingInotherwords,wemustspecify
thereadingneedsofthelearners,whichisthemostimportantdefiningelementofthe
ESPapproachitself(seeabove).Oncetheseareestablished,itisthenamatterof
developingtheappropriatematerialsandactMtieswhichwillhelpdeveloptheneces‐
saryprocessingstrategiestomeettheseneedsldeally,thesemaberialsandactivities
willmatchthekindsofreadingtaskslearnerswilleventuallyberequiredｔｏdointhe
targetcontext，thesecondabsolutecharacteristicoftheESPapproachFinally，by
carefullyanalyzingthetexttypestypicallyusedinthefield，thekeyvocabulary，
ｇｒａｍｍａｒｓｔｒｕｃｔｕｒｅｓａｎｄｓｏｏｎｃａｎｂｅｉdentifiedandmadethefocusofclassroom
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instructionInthisway,thethirdabsolutecharacteristicofanESPapproachwillalso
berealized
lntheremainderofthispaper，thespecificationoflearnerneeds，theanalysisof
targettexttypes，andideasforsuitablematerialsandclassroomexerciseswillbe
givenforareadingcoursedesignedforundergraduatestudentsofappliedchemistry．
DevelopinganESPReadingCourse
Background
Thereadingcoursedescribeherewasdesignedforthirdyearundergraduatestu‐
dentsofappliedchemistryatanationaluniversityinJapanHavingstudiedatleast
eightyearsofEnglishinjuniorandseniorhighschool,andthefirstyearsofuniversity，
thestudentshadarelativelygoodknowledgeofEnglishgrammarandgeneralvocabu
laryHowever,duetolargeclassesandtraditionalteachingpracticesinJapan,they
hadlittlepracticeinapplyingtheseskillsandsufferedfromalowmotivationtowards
EnglishingeneraLComparedwithothernationaluniversitystudents,theywerealso
consideredtohavealowerEnglishproficiencylevelbecausetheentranceexamination
forthedepartmentdidnotincludeanEnglishelement．
Learner‘Ｎｅeds,ａｎｄ‘wants，
ＩｎｏｒｄｅｒｔｏａｓｓｅｓｓｔｈｅｎｅｅｄｓｏｆｔｈｅｌｅarnersjtheopinionsofstaffoftheApplied
ChemistryDepartmentweregathered,fromwhichitwasfoundthat40％ｔｏ５０％of
studentswouldcontinueontograduateschoolwheretheywouldberequiredtoread
researcharticlesinEnglishlnparticular，theunderstandingoftheresearcharticle
abstractswasfelttobemostimportantbecauseitcouldbeusedtoobtainasummary
oftheresearch，ａｎｄｗａｓａｌｓｏａｋｅｙｐａｒｔｏｆｗｒｉｔｉｎｇａｎｄunderstandingresearch
presentationproposals
lnadditiontointerviewswithstaff,thetargetstudentswereaskedtocompletea
surveyontheirreadingneedsandgoalsSurprisingly,veryfewbelievedthatreading
wascrucialtotheirfutureresearchaims，andinsteadsuggestedapreferenceto
studyingconservationskills，especiallylisteningandpronunciation、Althoughthese
`wants'wereinstarkcontrａｓｔｔｏｔｈｅ`needs，expressedbythestaff,theywouldhaveto
beinsomewayaccommodatedinthecourse,otherwisethestudentsmaysimplyreject
thecourseasirrelevant．
CourseGoals
lnviewofthelearnerneedsandwantsdescribedabove,ｔｈｅｆｉｒｓｔｇｏａｌｆｏｒｔｈｅｃｏｕｒｓｅ
ｗａｓｔｏｇenerateinstudentsanappreciationoftheimportanceofreadinginchemistry・
Thisinvolvedanorientationtochemistryresearchingeneral，andtheimportanceof
readingaboutotherresearchthrCughresearcharticlesandabstracts・Asecondgoal
wastodevelopinstudentsanewinterestinreadingHere,itwashopedthatadopting
theESPapproachtoreading，withitsfocusoncontent-basedmaterialsdirectly
relevanttotheacademicgoalsofstudents,wouldpartiallyassistinreachingthisgCal
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(EskeyetaL,1988).Therewasalsoalessenedimportanceattachedtogrammarand
English-Japanesetranslationexercises,commonlyusedintechnicalreadingcoursesin
Japan,whichthestudentsreportedadisliketowards・
Finally，thecoursefocussedonlanguageproblemsassociatedspecificallywith
readingchemistryresearcharticleabstracts.(Duetotimerestrictions,otherpartsof
theresearcharticlewerenotcoveredduringthecourse).Inparticular,ａｎemphasis
wasplacedonthebottom-upprocessingstrategiesofdevelopingalargereceptive
vocabulary,accurateandrapidwordandsyntacticpatternrecognition,andstrategies
todealwithcomplexnoun-phrasesTop-downprocessingstrategieswerealsocovered，
namely，ｔｈｅｄｅｖelopmentoffieldknowledgeofchemistryresearch，knowledgeof
typicaltextstructuresusedinchemistryabstracts,ａｎｄflexibilityinapplyingprocess‐
ingstrategiestodifferenttextsforavarietyofpurposes．
VocabularyDevelopment
AsGrabe(1988:63)describes,oneofthemostcrucialelementsforsuccessfulreading
isa“massivereceptivevocabularythatisrapidly，accuratelyandautomatically
accessed，，､Withoutthis,ｔｈｅｌｅａｒｎｅｒｗｉｌｌｂｅｆｏｒｃｅｄｔｏｒｅｌｙｏｎhigher-processingstrat‐
egiestopredictorguessthemeaningofwords,limitingtheamountofcognitivespace
leftforinterpretingthemeaningofthetextasawhole(Grabe,1988:Eskey,1988).To
achievethisgoalthelearnerisfacedwithtwoproblems;thefirstiscognitiveinthat
thelearnermustknowthemeaningoftheword,ａｎｄtheotherisperceptualinthatthe
wordmustbeimmediatelyrecognized(Eskey,1988)．
Todealwiththecognitiveproblem,studentswerefirstofferedanumberof`good，
vocabularylearningstrategies,ｓｕｃｈａｓｔｈｅｕｓｅｏｆｗｏｒｄ－ｃａｒｄｓａｎｄｒｅｖisionplanning，
andkey-wordsfromtextsweretestedeachweekSpeciallyadaptedtextswerealso
usedtohighlightparticulartypesofvocabulary,ｉnparticulartechnicalterms，Ｓｅｍｉ‐
technicaltermsandnon-technicaltermsAsCohenetal.(1988)report,thelastofthese
causesproblemsforstudentswhentheyareusedtechnicallyorwhentheyareusedas
contextualparaphrases、Ｔｈｅｔｅｘｔｂｅｌｏｗｉｓａｎｅｘａｍｐｌｅｏｆｏｎｅｏｆthesesocalled
`easified，textｓ(Bhatia,1993:Noguchi,1998)highlightingtheuseoftechnicalterms
usedinamodestchemistryabstract．
AESmdCT1iH回顧iii鰯,recenUyE51証司、、 ,iBapowerfinlandE5i扉雨ﾖiﾖi鐘遜ii1●
iiiliijm鰯.Thetotali鰯iii繭iofiim鰯iii鰯isdescribedherem・Ｔｈｅ
li鰯灘議oｆ acoessedai鰯灘iiiiiiX蝋iiiii鰯ii・Fiveadditionalstep3
pmduceda回5E5祠ve囮ionofthe ､Ani噸;i鰯ii霧iifl廓iii蕊i露i鰯iiHi鰯i蕊iｉ
with鰯i蕊imiiii過iii鐘H鰯inthepmDsenceofaI露iii露譲i瀧H蕊iltoaHbrda .ｎM弓ntm②nｔｏｆｔｈｉＢ
pmductwithaatmng國煕neratedan ,whichwa3皿witha5F5E5E団甑iiEiiij5iiiifiiifito聾日醒nBuna鰹Ⅲi鞠日HmnU1浬Ⅱ鰯､璽函通
pmvi…5国ii鰯竃鰯i獺ilReiterationofthis函ga…｡…toth…quired:i鱗i職Kiii・Foll･wingi藤f鰯i:i麹the
total霞iiiii鰯iiof§iiiii:iiii職iwasaccompli8hed・Inaddition,themethod,withmodiHcation,gaveaccessto8everal甑:蕊fi蝋Bi醗Ｉ
趨蝋ａ
ＥｘａｍｐｌｅｌＡｎ`easified'authenticabstracthighlightingtechnicaltermsusedinchemistryabstracts
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Ab8位act:AUosamidin,recentlyi難liihiii1iii趣ｉＣ,isapowerfhland8electivemlibitoエThetotal8ynthesisofAUo8amidin竃
ｌ蕊繍ji麺herem・TheXhydmblsisofoompoundA底鐘鑓瞳iBderivative・FivGadditional8teps鰯iiiiiiiiilanmtermediateCA
derivativeofCi鐘鱗ii鐘iiiicompoundDiiiifIi鋤ii灘iiii蝋fFi鋼ii通lanintermediateGmi鐡醗ii鰯露ii露ii灘鰯withastnpong
baseiii:ii蝋iiiianintermediateH,whichwasiiiiiiii灘iiinHjaderivativeli5iiii蟻miiianintermediateJ・Reiterationofthi…h…
iii蕊iiiiiiiii鰯iijtherequiredintermediateKFbUowmgdeprotection,thetotal8ynthe8i3ofAUoaamidi､iii$iiiiii鰯iHiiiii過iliiiii・In
addition,themethod,withmodihcation,露i鰄鰯ijiiiseveralAno8amidinanalog8．
Ｅｘａｍｐｌｅ２Ａｎ‘simplified，authenticabstracthighlightingsemi-technicaltermsusedinchemistry
abstracts
Anothertechniqueusedwastoasklearnerstogeneratetheseeasifiedtｅｘｔｓｏｎｔｈｅｉｒ
ｏｗｎｏｒｉｎｇｒｏｕｐｓ・Thiswasparticularlyeffectiveasitforcedstudentstoactively
engagewiththetexts,ａｎｄｔａｋｅｃｏｍｍａｎｄｏｆｔｈｅｉｒｏｗｎｌｅａｒｎｉngagendaOfcourse，
simplifiedtextscanalsobeusedeffectivelytodevelopvocabularyskillsForexample，
oneproblemfacedbystudentsofchemistryisthehighnumberofcompoundnamesin
abstracts,ｔｈｅｒｅｌｅｖａｎｃｅｏｆｗｈｉｃｈｃａｎｏｎｌｙｂｅｕｎderstoodiftheyareactuallyusedin
researchprojectsTherefore,byreplacingthesetermswithlettersorsymbols,thetext
canbemademoreaccessibletoinexperiencedstudents,ａｓＥｘａｍｐｌｅ２ｓｈｏｗｓＮｏｔｅ,this
isasimplifiedversionofthetextusedinExamplel,herewithsemi-technicalvocabu‐
laryhighlighted
Todevelopinlearnersandincreasedperceptionrateofvocabularyitems，two
techniqueswereusedThefirstwａｓｔｈｅｕｓｅｏｆ‘timedreadings，，whichforcethe
studentstoprocesswordsinlargergroupsorchunks(Eskeyeta1.,1988).Manyauthors
agree，however，thatsubstantiallyimprovedperceptionratescanonlybeachieved
throughextensivereading（EskeyetaL,1988:Ｄａｙｅｔａ1.,1998).Thestudentswere
thereforerequirｅｄｔｏｒｅａｄａｇｒｅａｔｄｅａｌｂｏｔｈｉｎｓｉｄｅclass，duringperiodsofsilent
reading,ａｎｄｏｕｔｓｉｄｅｃｌａｓｓａｓｐａｒｔｏｆｈｏｍｅｗｏｒktasks．
SyntacticProblems
Althoughthevocabularyproblemsassociatedwithreadingchemistryabstractsare
indeedgreat,intermsofsyntaxtheyarefarlessproblematicAnumberofareaswhich
causeproblemsforlearnershavebeendiscussedintheliteraturelnparticular,theuse
ofarticlesandverbtenses(Selinkereta1.,1974)andtheuseofmodalverbsinscientific
discourse(Lackstrom,1978).Oneareathatthelearnersherefounddifficultwasthe
extensiveuseoflong,complexnounphrases,aproblemdiscussedindetailbyCoheｎ
ｅｔａｌ（1988).Again,theuseofeasifiedandsimplifiedtextswereusefulinhelping
studentsidentifywherethesephrasesbeganandfinished,aswereexercisesinwhich
thestudentsthemselvesidentifiedthephrasesinauthentictexts・Student-centered
analysisoftextsalsohelpedstudentstounderstanｄｔｈｅｓtructureofthenounphrases，
ａｎｄｔｏｂｒｅａｋｔｈｅｍｄｏｗｎｉｎｔｏｔｈｅｉｒｃｏｍponentparts．
DevelopingTop-DownReadingStrategies
Althoughbottom-upprocessingstrategiesarebasictoeffectivereading，theinter‐
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activemodelofreadingshowsthattop-downprocessingstrategieswillalsoplaya
majorroleinsuccessfullycomprehendingagiventext・AsCarrelletaL(1988:76)have
longargued，“comprehendingwords，sentences，andentiretextsinvolvesmorethan
justrelyingonone'slinguisticknowledge…Ｅｆficientcomprehensionrequirestheability
torelatethetextualmaterialtoone，sownknowledge，，、Here,becausethestudents
werestillonlyintheirthirdyearatuniversity,theyhadlittleexposuretochemistry
research，andsoreadingchemistryabstractswouldhavelittlerelevancetothem・
Ｔherefore,itwasnecessarytosupplysomeofthisbackgroundknowledgeintheform
ofanorientationclass(seeabove),ｗｈｅｒｅｔｈｅｒｏｌｅｏｆｔｈｅａｂｓｔｒａｃｔａｎｄｔｈeresearch
articleingeneralwasclarifiedCarewasalsotakentoensurethatthecontentofthe
selectedabstractscouldbeunderstoodbystudentsatthisleveLUnfortunately,thisled
toastrongbiastowardstextsdescribingtheorganicsynthesiｓｏｆａｃｅｒｔａｉｎＣｏｍｐound
Inthefuture,however,itishopedthatbyclosercollaborationwithdepartmentstaff，
awidervarietyoftextsatanappropriatelevelcanbeselected
Anotherproblemfacingstudentswastheirlackofknowledgeofformalschemata
usedinchemistryabstractsInotherwords,theywereunaccustomedtothetypical
waysinwhichabstractswerestructuredAsmanyauthorshavereported(e､9.Carrell
eta1.,1988),thiscancauseseriouscomprehensiondifficultiesTodealwiththis,a
corpusofchemistryabstractswerｅａｎａｌｙｚｅｄｂｙｔｈｅａｕｔｈｏｒａｎｄｔｗｏｏｆｔｈemore
commonlyusedtextstructuringpatternswereformallypresentedtothestudents；
namely,ｔｈｅ`problem-solution，pattern(Hoey,1994）ａｎｄｔｈｅ‘experimental，pattern
(Weissbergeta1.,1990).Studentsalsoengagedinanumberofconsciousnessraising
exercisessuchasmappingtextstoaparticularstructurepattern（Carrell，1988)，
re-arrangingjumbledtextsaccordingtoacertainstructuretype(Swales,1981),and
student-centeredanalysisoftextstorevealthestructurepatternsincorporatedOf
course，theskillsneededtosuccessfullycompletethislastactivityweredeveloped
gradually,firstusingsimplifiedtexts，andgraduallybuildinguptosimpleandthen
advancedauthenticabstractsToillustratethekindsofactivitiespossible,ｂｅｌｏｗｉｓａｎ
8M｡n㎡Iや'】わ山1． lbr園chpmductionbcaringdiffbringmm､be『sofincolpolmcd180atoms底面5ｍthe
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O(3),Ｏ(5),Ｏ(6),Ｏ(8),Ｏ(9),Ｏ(10)andＯ(12)．
iiiiiKiiiliiHiii1lii囮considGmbIcaUCmi･nsinccIhe…nskcIct｡nm面9555雨R5両7755百百７面耐55万五viaanimusualmuに．●
■
〔刀二］《ロ已一】 lhatthecycl蛇ationofcIhcrringsCDDandEoccu応ｖｉａａｂｃｔａ七poxidcintcnmcdiatcatC22-C23,ａｎｄｔｈｃ
carboxyIicacidisfbmIcdbyBacycﾄⅥnigCroxidation、
４麺i:iH麺薗fmmIl00J…妃国O(4),O(6),O(7)andO(11)(oxygcn迦噸…umbc“bcgimMngwiihth・scof"Tboxylicacidas
O(1)/O(2)too(13)inringG)．
5．鰯魎．●llisio昨induccddi3sociationtmdcmm日s…ctmme1Jy(CIDMS/MS)toUl。 繭IjiljIiilHiiiHii麺ii1l1EiilHi露iii鋼iiiiii鰯ii＄ oｆ
okadaic8cid、
６１蝋､鰯i､(1)Ｉ扇面y５面5元5両5面Ｈ１pmduccdbyillcmanncdinoflugcll帥CPO…"j､"Mi"､、
７．鰯iiiii塾avcnylimi随dam･untofinfbnnami。､…fbrthcfbnnationof鷺ii5iiiiiii§iiiiiil
Example3A`jumbled'texttoberearrangedaccordingtotｈｅ`problem-solution'text-structure
pattern
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exampleofajumbledtextwhichwouldbere-arrangedaccordingtothe`problem‐
solution，pattern
Astheexampleshows,suchexercisescanalsoofferstudentsvalUablepracticein
interpretingcohesiondevices,suchasrepetition,ellipsis,andconjunctions,whichare
knowntocausedifficultiesparticularlywhenreadingscientificdiscourse(Coheneta1.,
1988).AsCohenetalpointout,however,thereisadangerinattendingtoomuchto
suchovertmarkersofdiscoursestructure，asstudentsmaythenbeunpreparedfｏｒ
ｔｅｘｔｓｗｈｉｃｈｄｏｎｏｔｕｓｅｔｈｅｍ・Therefore，carewastakentoensurestudentswere
exposedtoavarietyoftextsandreadingtasksandtothinkconsciouslyaboutwhich，
whenandwhereparticularstrategieswillprovemosteffective・Ｓｕｃｈａｖｉｅｗｉｓａｌｓｏ
ｈｅｌｄｂｙＣａｒｒｅｌｌ（1998）ａｎｄothers，whohaverecentlyadvocatedametacognitive
approachtostrategytraining,wheretheexplanationofastrategyshouldincludenot
onlywhatitis,ｂｕｔａｌｓｏｗｈｙｉｔｓｈｏｕｌｄｂｅｕｓｅｄ,ｈｏｗｔｏｕｓｅｉｔ,whenandwhereitshould
beused,ａｎｄｈｏｗｔｏｅｖａｌｕａｔｅｔｈｅｕｓｅｏｆｔｈｅstrategy．
Conclusion
A1thoughbydefinitionmanyoftheactivitiesandmaterialsdescribedherecannotbe
directlytransportedtodifferentclassroomcontexts,wherethestudentswillinevitably
havedifferentneedsandproblems，ｉｔｉｓｈｏｐｅｄｔｈａｔｂｙｅｘｐｌａｉｎｉｎｇｔｈｅｐｒincipleson
whichthecoursewasbaseｄａｔeachernewtoESPwillhavethebasictoolsnecessary
notonlytodesign,butalsosuccessfullycarryoutaneffectiveESPreadingcourse
lndeed,thebasicideasofESPdescribedhere,suchastheassessmentoflearnerneeds
throughcollaborationwithfieldspecialistsandstudentsurveys,ａｎｄｔｈｅｄｅｖｅlopment
ofmaterialsbasedonananalysisoftargettextsaresubjectindependenLThereis，
however,agreatneedforfurtherstudyofproblemsassociatedwithreadinginspecific
disciplinesForexample,thereisstillacommonmisconcePtionthatthereading
problemsfacedbyengineersinsay,computerscience,ｗｉｌｌｂｅｔｈｅｓａｍｅａｓｔｈｏｓｅｆａｃｅｄ
ｂｙｅｎｇineersinotherfieldsTherefore，ｉｔｉｓｈｏｐｅｄｔｈａｔｉｎｔｈｅｆｕｔｕｒｅ，researchwill
concentratemoreonthedifferencesbetweendisciplines,enablingESPpractitionersto
designcoursesmorecloselytailoredtotheirlearners'specificneeds．
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